Light microscopy, histochemistry, and immunohistochemistry Mild variation in fibre size and a few atrophic fibres were seen on cross and longitudinal sections in both patients. No fibre degeneration or regeneration, however, was present in any of the four specimens. There was increased internalisation of nuclei and mild focal endomysial fibrosis. The most striking finding was the presence of deposits of dark eosinophilic subsarcolemmal material (fig 1) . The subsarcolemmal deposits showed identical positive staining in all four specimens (table) . On ATPase, the material was seen in both type I and II fibres.
The histogram showed that 75% (patient 1) and 70% (patient 2) of fibres were type I. The average diameter of type I fibres in patient 1 increased over six years from 32 to 45 p and the average diameter of type II fibres from 43 to 56,u. In patient 2 the size of type I fibres increased over six years from 21 to 36 ,u, whereas the size of type II fibres decreased from 25 to 21 p.
When the immunoperoxidase technique with antisera to myosin, ubiquitin, vimentin, desmin, a actinin, actin, keratin, and glial fibrillary acidic protein was performed, crescents of subsarcolemmal material stained positive only with antisera to desmin (fig 2a, 2b) and ubiquitin ( fig 3) . The muscle fibres containing material positive for desmin were calculated in three different microscopic fields (50 fibres/field). In patient 1 the deposits were initially present in an average of 22% of muscle fibres, which increased to 68% in the second biopsy from the same muscle six years later. In patient 2 the material was present initially in 14% and later in 66% of muscle fibres.
ELECTRON MICROSCOPY
The findings on electron microscopy were similar for both children. There were focal subsarcolemmal areas of muscle fibres that showed aggregates of granular and filamentous material (fig 4, fig 5a, 5b) . The aggregates varied in size and occasionally could be discerned arising and streaming from Zbands. Where the material was densely packed filaments could not be distinguished. Areas of extensive aggregates showed mild accumulation of glycogen. Both the I-bands and Z-bands were distorted in areas adjacent to the electron-dense aggregates. Otherwise the myofibrillary alignment was normal. In addition, there was extensive accumulation of mitochondria in the sarcoplasm beneath the electron dense aggregates. The mitochondria were mildly pleomorphic; some were elongated or branched. Contiguous to the subsar- 14 Also the normal organisation of desmin from a longitudinal to a transverse network was prevented. Both of these results were reversible: when the treatment with tetrodotoxin was stopped the desmin aggregates disappeared and the normal organisation of the desmin network followed. These results suggested that aggregates may reflect a modification of binding desmin with the plasma membrane in the presence of an abnormal agent.
Abnormal reorganisation of desmin intermediate filaments caused by an unknown deleterious process is supported by another finding. A variety of cellular stresses including viral infection, toxicological injury, and experimental heat shock have been suggested as the cause of collapse of intermediate filaments with ubiquitination in neurons, astrocytes, and liver and muscle cells.'5 The ubiquitin and desmin-positive aggregates in our patients may thus represent a reorganised and collapsed network of desmin intermediate filaments.
Thus increased immunoreactivity to desmin seems to be a non-specific feature indicating perturbation in both the developing and mature muscle fibres. The cause of the progressive accumulation of aggregates positive for desmin, however, seen in muscle fibres of our patients and patients reported elsewhere, remains unclear. In addition, it is not clear why the heart muscle in our patients was initially affected, a feature rather different from the other reported cases of myopathies with desmin accumulation. Progressive disorganisation of desmin intermediate filaments in mature muscle fibres in response to deleterious stimuli with higher affinity for the cardiac muscle is one possibility. Another may be the existence of a genetic predisposition for excessive production or incorrect turnover of desmin. A recent study localised the gene encoding the synthesis of desmin on chromosome 2q35,'6 but so far the isolated desmin probe has not been used in clinical practice. ..0r-.
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